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BACKGROUND 
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number of erythrocytes. 

Accordingly, in one aspect we provide a hemopoietic function-stimulating agent comprising at least one imidazol 
compound selected from the group consisting of anserine, baienine, rc-methylhistidine and x-methylhistidine. 

In another aspect we provide a food or a beverage having hemopoietic function stimulating action comprising at 
least one imidazol compound selected from the group consisting of anserine, baienine, jr-methylhistidine and x-meth- 
ylhistidine or an extract containing the same as a main ingredient. 

In another aspect we provide a process for preparing food or a beverage having a hemopoietic function-stimulating 
action characterized by adding at least one imidazole compound selected from anserine, baienine, Jt-methylhistidine 
and x-methylhistidine, or an extract containing the same as a main ingredient, to a food or beverage. 

In another aspect we provide a preventing or alleviating agent for medical symptoms caused by a decrease in the 
number of erythrocytes, comprising as an effective ingredient at least one imidazole compound selected from the group 
consisting of anserine, carnosine, baienine, homocarnosine : n-methylhistidine and t-methylhistidine. 

In another aspect we provide foods or beverages having a preventing or alleviating action for medical symptoms 
caused by a decrease in the number of erythrocytes, comprising at least one imidazole compound selected from the 
group consisting of anserine, carnosine, baienine, homocarnosine, 71-methylhistidine and x-methylhistidine, or an ex- 
tract containing said imidazole compound as a main component. 

DETAILED DESCRIPTION 

Anserine, baienine, 71-methylhistidine, T-methylhistidine, carnosine and homocarnosine used in the present inven- 
tion may be a product produced by extraction isolation and purification from a natural product such as marine products 
broth discharged from the production process of boiled and dried fish such as bonitos or sardines, or canned tuna, or 
livestock meat such as chicken, those which are chemically or enzymatically synthesized, or those which are microbially 
produced. Anserine, baienine, 71-methylhistidine, x-methylhistidine, carnosine and homocarnosine used in the present 
invention may be any of D-, L- and DL-forms. Note : since naturally occurring anserine, baienine, 7t-methylhistidine, x- 
methylhistidine, carnosine and homocarnosine are L-form, the L-form is preferable when they are used for foods or 
beverages. 

Anserine,- baienine, n-methylhistidine and x-methylhistidine, carnosine and homocarnosine used in the present 
invention may be a form of a salt; and salts of anserine, baienine, rc-methylhistidine, x-methylhistidine, carnosine and 
homocarnosine may be salts based on the carboxy group, acid addition salts with pharmacologically acceptable acids 
based on the amino group, or salts based on both the carboxyl and amino groups. 

The salts-based on the carboxyl group include salts with metals such as sodium, potassium, calcium, magnesium, 
zinc and aluminum, ammonium salts as well as substituted ammonium salts such as salts with trialkylamine such as 
triethylamine or salts with other amines; the salts based on the amino group include salts with inorganic or organic 
acids such as hydrochloric acid, sulfuric acid, phosphor acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric 
acid, succinic acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid. These salts can be produced, according 
to known processes, by reacting free anserine, baienine, n-methylhistidine, x-methylhistidine, carnosine or homocar- 
nosine with a stoichiometrically calculated amount of a selected base or acid. 

The above-mentioned compounds can be used alone or in combination. In the present invention, anserine, bale- 
nine, 71-methylhistidine, x-methylhistidine, carnosine and homocarnosine need not be very pure products, but an extract 
containing the imidazole compound as a main component can be used. 

Here, the extract containing the present imidazole compound may be a marine products broth discharged from 
the production process of boiled and dried sardines or bonitos, or canned tuna, an extract extracted from livestock 
meat such as chicken according to a conventional procedure, or a fraction containing the present imidazole compound 
isolated using an ion exchange resin according to a conventional procedure. As an example for isolation and purification 
process, Japanese Unexamined Patent Publication (Kokai) No. 63-132878 titled Process for Isolation and Purification 
of Dipeptides from Bonito Broth can be mentioned. 

Especially, a dipeptide fraction isolated and purified from a boiled liquid discharged during the production of canned 
tuna is preferable, because it contains abundant anserine. Note, the content of imidazole compound in an extract 
containing imidazole of the present imidazole compound(s) as main component should be at least 2%, preferably at 
least 10% and more preferably at least 50% while a content of anserine is at least 1%, preferably at least 5%, and 
more preferably 20%. 

Anserine, baienine, n-methylhistidine and x-methylhistidine used in the present invention have actions to alleviate 
the decrease of hemopoietic function caused by drugs or radiation, or by stress, and accelerate the recovery from a 
reduced hemopoietic function. Accordingly, the compounds used in the present invention are useful as medicine or as 
a medical food aid for preventing or alleviating disorders of hemopoietic functions caused by drugs or radiation, by 
stress etc. 

As disorders of hemopoietic function, there can be mentioned agranulocytosis, leukopenia, erythropenia, aplastic 
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anemia, hemolytic anemia, megaloblastic anemia, pancytopenia, thrombocytopenia etc., and among them agranulo- 
cytosis is caused by drugs such as sulpha, anti-thyroidal agent, chloramphenicol, chlorothiazide, cimetidine, methyl 
DOPA, phenylbutazone and the others. Leukopenia, thrombocytopenia and erythropenia are caused by anticancer 
agents such as nitrogen mustard, busulfan, chlorambucil, cyclophosphamide, methotrexate, 6-mercaptopurine : 5-fluor- 

5 ouracil, actinomycin D, adreamycin, mytomycin C, procarvazine, cisplatin etc., and radiation. 

Especially the effective components used in the present invention are useful for treatment of leukopenia, throm- 
bocytopenia, erythropenia and anemia caused by side effects of chemotherapeutic agents inhibiting the proliferation 
of cancer or viruses (anticancer agents, anti-AIDS agents), and leukopenia, thrombocytopenia, erythropenia and ane- 
mia caused by side effects of radiation. In addition, anserine, balenine, it-methylhistidine and x-methylhistidine have 

io an activity to stimulate the hemopoietic function, and therefore the present compounds are useful as drugs or medical 
food aids for the stimulation of hemopoietic functions after an operation accompanied with bleeding, childbirth or blood 
donation. 

In addition, anserine, carnosine, balenine, homocarnosine, 7t-methylhistidine and x-methylhistidine according to 
the present invention have an action to recover the number of erythrocytes by alleviating the decrease in the number 
75 of erythrocytes and by shortening the period of the decrease in the number of erythrocytes, and therefore are useful 
for pharmaceuticals or medical foods to prevent or alleviate medical symptoms caused by a decrease of the number 
of erythrocytes due to repression of hemopoietic function or loss of the blood. 

The medical symptoms caused by a decrease in the number of erythrocytes, anemia by repression of hemopoietic 
function, anemia by loss of blood, aplastic anemia, congenial anemia, renal anemia, myelopathic anemia, anemia by 
20 chronic arthritic rheumatism etc.; the anemia by repression of hemopoietic function includes anemia caused by the 
decrease of the number of erythrocytes by chemotherapic agents such as anticancer agents, irradiation, stress etc.; 
and the anemia by loss of blood includes anemia caused by an operation or blood donation, or by childbirth. 

Note that anemia is a condition wherein the number of erythrocytes or a content of hemoglobin in the blood abso- 
lutely decrease, and provides symptoms such as pale color of the skin or mucous membrane, pulsation, shortness of 
25 breath, giddiness, cars ring, fatigue, headache, chill, dropsy, taste-abnormality etc. Naturally, preventing or alleviating 
agents of the present invention for medical symptoms caused by the decrease of the number of erythrocytes are useful 
against the above-mentioned symptoms. According to the present invention, "alleviation" of the symptom is used in a 
wide sense, and includes therapy of diseases. 

Where the present imidazole compound is used as a hemopoietic function-stimulating agent or a preventing or 
30 alleviating agent for medical symptoms caused by the decrease of the number of erythrocytes, any formulation which 
can be conveniently administered, orally or parenterally, may be accepted. For example there may be mentioned, for 
example, injections, infusions, powders, granules, tablets, capsules, enteric coated tablets, enteric capsules, suppos- 
itories, ointments, inhalants, troch and the like. These formulations can be used alone or in combination. These for- 
mulations can be produced according to a conventional procedure, depending on the purpose and using a principal 
35 drug and known aids conventionally used in the field of the production of pharmaceuticals such as excipient, binder, 
disintegrator, lubricant and corrigent. 

The administration dose of the present hemopoietic function-stimulating agents or preventing or alleviating agent 
for medical symptoms caused by the decrease of the number of erythrocytes varies depending on administration route, 
.. formulation, condition, age, body weight etc., and usually for an adult, in case of oral administration, a total dose of 
40' the present effective components is 50 mg to 5 g/day, preferably 1 00 mg to. 2 g/day, more preferably 50 mg to 2 g/day, 
more preferably 50 mg to 500 mg/day t still more preferably 50 mg to 180 m g/day, and still more preferably 50 mg to 
100 mg/day. The dose of anserine or balenine is 50 mg to 5 g/day, preferably 100 mg to 2 g/day, more preferably 50 
mg to 2 g/day, more preferably 50 mg to 500 mg/day, still more preferably 50 mg to 180mg/day, and still more preferably 
50 mg to 100 mg/day. The dose of ji-methylhistidine or x-methylhistidine is 75 mg to 7.5 g/day, preferably 150 mg to 
45 3 g/day, more preferably 75 mg to 3 g/day, and still more preferably 75 mg to 150 mg. 

In case of parenteral administration, the total dose of the present effective components is 5 mg to 500 mg/day, 
preferably 1 0 mg to 200 mg/day, more preferably 5 mg to 200 mg/day, more preferably 5 mg to 50 mg/day, still more 
preferably 5 mg to 13 mg/day, and still more preferably 5 mg to 10 mg/day. The dose of anserine or balenine is 5 mg 
to 500 mg/day, preferably 10 mg to 200 mg/day, more preferably 5 mg to 200 mg/day, more preferably 5 mg to 50 
mg/day, still more preferably 5 mg to 18 mg/day, and still more preferably 5 mg to 10 mg/day. The dose of n -methyl- 
histidine or x-methylhistidine is 7.5 mg to 750 mg/day, preferably 1 5 mg to 300 mg/day, more preferably 7.5 mg to 300 
mg/day, and still more preferably 7.5 mg to 15 mg/day. 

Since the present anserine, balenine, jt-rnethylhistidine, x-methylhistidine, carnosine and homocarnosine are orig- 
inally, naturally occuring substances, their toxicity is low, and therefore they are significant as hemopoietic function- 
55 stimulating agents, or preventing or alleviating agents for medical symptoms caused by a decrease in the number of 
erythrocytes. 

Where the present imidazole compound is used in foods or beverages having hemopoietic-function stimulating 
action, or preventing or alleviating action for medical symptoms caused by the decrease of the number of erythrocytes, 
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although they can be formulated as described above, preferably the foods and beverages can be produced according 
to a general procedure by adding a necessary amount of the present effective component (anserine, balenine, tt- 
methylhistidine or T-methylhistidine for hemopoietic-function stimulating agents; anserine, balenine, jr-methylhistidine, 
x-methylhistidine, carnosine or homocarnosine for preventing or alleviating agent for medical symptoms caused by the 
decrease of the number of erythrocytes) or an extract containing the same as a main component to foods or beverages, 
especially those foods or beverages which originally substantially do not contain the present effective components. An 
amount thereof to be incorporated varies depending on formulations and the nature of the foods, and generally is 
preferably 0.001 to 50% though not limited thereto. 

In the present invention, the foods or beverages substantially not including the effective components of the present 
invention are, for example, those not comprising meats such as beef, pork, chicken, fish meat, whale meat, snake 
meat and the like, as well as those not comprising an extract of meats such as beef, pork, chicken, fish meat, whale 
meat, snake meat or the like. However, foods and beverages made from meats such as beef, pork, chicken, fish meat, 
whale meat, snake meat etc., which contain a trace amount of anserine, balenine, n-methylhistidine, T-methylhistidine, 
carnosine. or homocarnosine so that a total content of anserine, balenine, n-methylhistidine, and t-methylhistidine in 
a daily portion of the food is less than 50 mg, or a total content of anserine, balenine, Tt-methylhistidine, i-methylhistidine, 
carnosine and homocarnosine is less than 50 mg, or anserine in a meal is less than 50 mg are included in the present 
foods or beverages substantially not containing the present effective components. 

For formulating foods or beverages, the present effective components or an extract containing the effective com- 
ponent as main components can be blended with proteins (as protein sources, milk protein, soybean protein, oligopep- 
tide of egg white, hydrolysate of soybean protein, which have high nutrient value with good amino acid balance, or the 
like, or a mixture of amino acids may be used), sugars, fats together with trace elements, vitamins, emulsifier, perfume 
etc. to form a flowing food, a semi-flowing nutrient food or a nutrient component food. The foods or beverages containing 
the present effective components may be foods or grocery items in form of solid or liquid, for example, bread, noodles, 
rice, confectioneries (biscuit, cake, candy : chocolate, Japanese sweets), agricultural food products such as soybean 
curd and derivatives thereof, fermentation products such as Japanese sake or medical alcoholic drinks, sweet sake 
(mirin), vinegar, soysauce, livestock farming products such as soypaste, dressing, yogurt, ham, bacon, sausage, may- 
onnaise, fishery products such as steamed fish paste (kamaboko), fried fish paste, boiled fish paste (hanpen), or 
beverages such as fruit juice, soda drinks, sport drinks, alcoholic drinks, tea, and the like. 

In addition for the purpose of prevention and alleviation of disorder of hemopoietic function such as leukopenia, 
thrombocytopenia etc. caused by drugs such as anticancer agents or radiation, or stimulation of hemopoietic function 
after operation, blood donation or childbirth, or for the purpose of prevention or alleviation of medical symptoms caused 
by the decrease of the number of erythrocytes, namely, for the purpose of prevention or alleviation of anemia by re- 
pression of hemopoietic functions such as anemia caused by chemotherapeutic agent such as anti-cancer agent or 
irradiation therapy, aplastic anemia, congenial anemia, renal anemia, myelopathic anemia, anemia by chronic arthritic 
rheumatism etc., or for the purpose foralleviation of anemia by loss of blood after operation, blood-donation or childbirth, 
under the control by a dietician according to a doctors diet prescription, it is possible to add powder of the present 
imidazole compound to any food during cooking in a hospital and to provide the in situ, cooked functional food to 
patients. Moreover the present foods or beverages can incorporate vitamins, hormones and other nutrients, and trace 
, elements and iron -containing compounds. 

For the purpose of prevention or improvement of various symptoms caused by insufficient hemopoietic function, 
or stimulation of hemopoietic function after operation, blood donation and childbirth, or for the purpose of prevention 
or alleviation of anemia caused by insufficient hemopoietic function or by a decrease of the number of erythrocytes by 
loss of blood etc., the present effective components are preferably orally administered in a total amount of the present 
effective components of at least 50 mg, preferably at least 100 mg, more preferably 50 mg to 5g, more preferably 1 00 
mg to 2 g/day, more preferably 50 mg to 2g, more preferably 50 mg to 500 mg, still more preferably 50 mg to 180 mg, 
and still more preferably 50 mg to 100 mg per day. Anserine or balenine is orally administrated in an amount of at least 
50 mg, preferably at least 100 mg, more preferably 50 mg to 5g, more preferably 100 mg to 2g, more preferably 50 
mg to 2g, more preferably 50 mg to 500 mg, still more preferably 50 mg to 180 mg, and still more preferably 50 mg to 
100 mg, per day. H-methylhistidine or x-methylhistidine is orally administrated in an amount of at least 75 mg, preferably 
at least 1 50 mg, more preferably 75 mg to 7.5g, more preferably 1 50 mg to 3g, more preferably 75 mg to 3g, and more 
preferably 75 mg to 1 50 mg, per day. 

EXAMPLE 

The present invention is described more definitely by Examples, though the scope of the invention should not be 
limited to the Examples. 
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Example 1. Spontaneous proliferatio n of bone marrow cells 

300 mg/kg dose of cyclophosphamide (CY) was intraveously injected into 7-week-old ICR mice. 100 mg/kg of L- 
anse^s was subcutaneously injected every day from the day on which cyclo phosph ^TZT^l 
first second third, fifth, seventh and ninth day after administration of cyclophospham.de (on the third, fifth and seven th 
SlSSioip to which L-anserine was administrated), the femur of the mouse was > asep ,cally - remove d. and berth 
oHhe ends of the bone were cut off, and RPMI 1640 medium supplemented w,th 20% fetal calf serum (FCS) was 
poured^ 

and the one marrow cells for each test group were plated on a 96-we,l microplate (2 X 10*™ e*«* J and at*e 
lame time 0 5a Ci/well of 3 H -thymidine was added. The cells were cultured for 5 hours, and rad,oact,v.ty (C P.M) was 
Ta Td with a liquid scintillation counter. An experiment was carried out using 3 animals per group, a^resu 
Z shown by mean value ± standard error. Spontaneous proliferation ability of bone marrow cells for each group was 
shown Theparentheses by percentage by taking spontaneous proliferation of bone marrow cells at 0 day (untreated) 

35 1 She group to which CY alone was administered (the control group), the spontaneous proliferation ability of bone 
marrow ck2*T™ ind-cat.n o, hemopoietic ability was remarkably inhibited on ™ 
ministration and on the fifth day the spontaneous proliferation ability was once recovered to the normal level, but on 
Z ^Svemh'to nil days it was again decreased. On the contrary, for the group to which L-ansenne was adm,n,s e ed 
Soethe ^ w^cTthe bone marrow cells exhibited a spontaneous operation abiltty significantly higher than that o 
2 wlT g ™ P on the third to seventh days from the administration, and especially on the th,rd and seventh days, 
the oroliferation ability at least two times higher than the control group was shown. 

tSSTh was demonstrated that L-anserine has spontaneous p«ion ability-st.mulat.ng action to bone 
marrow cells and stimulates the hemopoietic function . 
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Example 2. Colony formation-stimulating action in blood 

300 mg/kg dose of cyclophosphamide (CY) was intravenously injected into 7-week-old ICR mice. 1 00 mg/kg dose 
of L-anserine (Ans) was subcutaneously injected every day from the day on which cyclophosphamide was administered 
On the first third, fifth, seventh and ninth days from the administration of cyclophosphamide (on the third, fifflvand 
seventh day for the group to which Ans was administrated), the mouse serum was taken, and colony stimulating activity 
(CSA) was measured. For a CSA assay in serum, 50 uJ of CSA assay serum was added to a medium compnsing 50 
ul of bone marrow cells (1 .5 x 10* cells/ml) aseptically recovered from the femur of a normal female ICR mouse^OO 
ul of FCS 450 ul of 0 6% agar and 300 ul of X 2 DMEM, and the mixture was stirred and cultured in 5 /o C0 2 at 37 o 
for 10 days a cell mass comprising at least 30 cells was counted as one colony, and the number of the colonies was 
defined as the CSA of a serum. Three animals per group were used for experiment, and the results are shown as a 
mean value + standard deviation. . . 

For the group to which CY alone was administered (the control group), on the first day of the administration, colony 
stimulating activity (CSA) in serum which is an indication of the hemopoietic function was inhibited, and after the third 
day the inhibition was compensated by stimulation of CSA. On the contrary, the group to which L-ansenne was admin- 
.stered together with CY exhibited a CSA higher than that of the control on the third to seventh days from the admin- 
istration and especially on the third day a CSA 1.5 times higher than the control group was shown. Accordingly, .1 was 
demonstrated that L-anserine has a colony formation-stimulating action in serum, and stimulates the hemopoietic func- 
tion. 
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Example 3. Hemopoietic function accelerating effects in spleen of mouse with cyclophosphamide 
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SOO^doseofcyc^ 
Ministration group 100 m?9 d^ 

phamide was administrated. On the M ^ an ^^ /m ^ ere cu | tured ln a 10% FCS-RPM1 1640 medium sup- 
cells of the mouse were taken and the cells (5 x 10 ceiis/mi we ' d f |L . 3 The | L . 3 activity 
plemented with 2 ug/ml ot concanavalin A for 4 q h ° urS p ^ plate, adding two- 
was measured by plating 1x10* cells/we of IL-3 «°^ ™CP 2^* ° a 9 of survh/jng FDCP . 
foldstepwise-dilutedsupernatan^ 

2 cells by MTT assay using 3-(4,5-d,methy hy*tfol ^ J ; jdes 50 o /o growth per the maximum growth of the 
of WEHI cells as IL-3 standard, a concentration of '^ 3 J^ 

cultured FDCP-2 cells was defined as 1 un,t, and IL-3 a ctwj "J^J 0b * h V riment was carrjed out usin g 
ratio which provides 50% of the maximum al ^^^^^ aBn i d error, 
three animals for one experiment, and the results a e shown a ™ n JJ 1 ^ - , een cehs , ^ 

,n the group to which CY alone was adminlstra ^ administration, and on and 

is an indication of the hemopoietic function, was '™ time s in comparison with the 

after the fifth days the inhibition was compensated by '"^f c ^ ^2 ^^ ^ were administered exhibited 
values of normal condtons. On the contrary, the group to^ 1 * ^ L anw ^ admjnjstrat|on 

,L-3 productivity of the spleen ceils highe. ■ thar . he ^^J^^^ Jfifth and seventh days. 

20 ulates the hemopoietic function. 
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Example 4. Hemopoietic function sti n „. a tinn Affect in spleen cells of mouse radiated with X-rays 

Colonv Forming Unit in Spleen (CFU-s) of mouse bone marrow cells in mouse radiated with X-ray was carried out 
u^SESo* Th'e X-ray radiation was carried out using an MBR-1520 type "^^^ "1 
manufactured by Hitachi Medico. The mice were irradiated with X-rays such that the radiaton dose rate was 1.16 
Smin 50 kV 20 mA, Filter: 0.5 mm Al + 0.1 mm Cu), and the radiation dose was 6 Gy. 5 x 10 * bone marrow ceU 
of Za C57BU6 mouse were injected into a tail vein of a radiated recipient female C57BL/6 mouse. Eight days la 
1 Sen of The mouse was removed and fixed wfth Bouin solution, and the number of cell colon.es formed on the 
Zet sZaoe lZ counted. To the L-anserine-administra.ion group 100 mg/kg dose of L-ansenne was subcuta »- 
o sladmStrated every day from the day on which X-ray was radiated to*e^da>andlo1h.ch B ljsn«rt«* 
aSration group 0.5 ml/head dose of chicken extract containing 2mg/ml of L-ansenne was orally administrated 
eveTdty from the day on which X-ray was radiated to the seventh day. An experiment was earned out us,ng e,ght 
animals Deraroup and the results are shown as a mean value + standard error. 

cSwere not formed on the spleen of X-ray non-radiation group (normal mouse); and though colon.es = 
formed in the X-ray radiation group (control group), CFU-s activity which is an indication that the hemopoietic function 
Ts de e ted On the contrary, th L-anserine-administration group and the chicken extract-adm,n,strat,on group 
JSSSI tZm higher than that of , the control group, and especially the L-anserine-adm,nistrat,on group exh, b - 
fted sfgnLntly higher CFU-s activrty. Therefore, it was shown that L-anserine stimulates the hemopoietic function. 

Table 4 



Treated with 



(%) 



X-ray non radiation 8 


0. 


0 


+ 


0 


0 


(0) 


X-ray radiation 8, 


13 


7 


+ 


1 


5 


(100.0) 


X-ray radiation + g 


*18 


6 


+ 


1 


.1 


(135.7) 


L-anserine 














X-ray radiation + 3 


16 


. 7 


± 


1 


.4 


(121.8) 


chicken extract 















*p < 0.05 



Example 5. Leuko^ "'^ber reco v A^-stimulatina effect in mouse with cyclophosphamide 

300 mq/kq dose of cyclophosphamide (CY) was intravenously injected to 7-weeks old C57BL mice J 00 mg/kg 
do S e^anserine (Ans) was subcutaneous* administrated every day from the day on whichcyclophospham.de was 
IZZZtLZ^**?^ eighth and ninth days from the administrate of cyclophosphamide b.cod samples were 
Z^i^JSZL*. 'plexus of the mouse, and me number of leukocytes was counted by ar ^*«-c 
hemacytometer. An experiment was carried out using 5 animals per group, and the results are shown asamean value 

± ^^-^^^ group (control group) tne number of leukocytes, ^^^^ 
hemopoietic function, decreased immediately after the administration a nd £2 £ ^ 0 ° 

ninth dav On the contrary the group to which L-anserine was administered together with CY, showed the number or 

T^Tn^T^ooyies almost 1 .5 times higher than that of the control on the eighth and n,n h day* patter 
Ir^TnZ! Therefore, it was demonstrated that L-anserine has leukocyte number-recovery simulating action 

and stimulates the hemopoietic function. 

Table 5 



Treated with 


Days after CY administration 






untreated mice 


7 


8 


9 


CY 

CY + Ans 


87.4 + 5.6 


32.8 + 8.0 
43.6 + 3.1 


67.4 ±8.1 
108.2 ±31.9 


66.6 ±7.2 
97.6 ±20.5 
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The number of leukocytes (x 100/pl) 

Example 6. Effect of prevention of anemia in mouse administrated with the anticancer agent cyclophosphamide 

7-week old C57BL-mice were intravenously injected with cyclophosphamide (CY) in a dose of 300 mg/kg. L-an- 
serine (Ans) was subcutaneously administered every day in a dose of 100 mg/kg from the day on which cyclophos- 
phamide was administered. After 1, 3, 5, 7 and 9 days from the administration of cyclophosphamide (for L-anserine, 
after 3, 5 and 7 days), blood samples were taken from the orbital venosus plexus of the mouse, and the number of 
erythrocyte and the amount of hemoglobin were measured by an automatic hemacytometer The experiment was 
carried out using three mice per experimental group, and the results are shown as mean ± standard error In the group 
to which CY was administered atone, during the third to seventh days from the administration, the number of erythro- 
cytes and the amount of hemoglobin decrease, resulting in anemia. In contrast, in the group wherein CY and L-anserine 
were administered, the decreases of the number of erythrocytes and content of hemoglobin were inhibited during the 
third day to seventh day from the administration, revealing that L-anserine is effective to prevent anemia caused by 
an anticancer agent. 

Table 6 



25 



35 





Day after CY administration 






Treatment 1.3 5 7 


9 






CY 982 ± 32 783 ± 95 762 ± 17 749 ± 47 
CY + Ans - 855 ± 29 *812 ± 24 797 ± 2 


832 ± 22 






Number of erythrocytes (x 100O0) 


*P < 0. 


05 




Day after CY administration 






Treatment l 3 5 7 


9 




CY 
CY 


15.5 ± 0.4 12.3 ± 1.3 12.1 ± 0.3 11.6 ± 0 
+ Ans - 13.5 ± 0.5 *13.0 ± 0.5 12.4 ± 0 


.8 13.1 ± 0 
.2 


.3 



Hemoglobin (g/dl) *P < 0 . 05 



40 ' Example 7. Effect of treatment of anemia in mice irradiated with X-ray 

7-week old C57BL/mice were systemically irradiated with 4.0 Gy of X-ray. L-anserine was subcutaneously injected 
continuously for 1 0 days from the day on which X-ray was irradiated in a dose of 100 mg/kg. On 14th day from the 
irradiation of X-ray, blood samples were taken from the orbital venosus plexus of mice, and the number of erythrocytes 

45 and amount of hemoglobin were measured by an automatic hemacytometer. The experiment used three mice for one 
experimental group, and the results are shown as mean ± standard error. The number of erythrocytes and the content 
of hemoglobin decreased due to the X-ray irradiation were maintained at the decreased level on 14 day, while the 
group where L-anserine was administrated, the recovery of the number of erythrocytes and the concentration of he- 
moglobin were promoted, revealing that L-anserine is effective for therapy of anemia caused by X-ray irradiation. 

so . .. 
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Table 7 



Treatment 


Number of 
erythrocyte 
(x 10000) 


Concentration 
of hemoglobin 


X-ray irradiation 


358 ± 31 


7.6 + 0.5 


X-ray irradiation + 
L-anserin 


*512 + 29 


*9.7 + 0.8 


No-treatment 


986 + 30 


15.7 + 0.4 



Example 8. 

A concentration of bonito broth was filtered though an ultrafilter with cut-off molecular weight 10,000 to obtain a 
clear low molecular weight fraction. The clear liquid was adjusted to a pH valve of 2.2 with diluted hydrochloric acid, 
and the resulting clean liquid was passed through a column filled with type MM 81 ionexchange resin from Beckman 
so as to adsorb anserine, and rc-methylhistidine. After that, the column was eluted with 0.4N sodium citrate solution 
while keeping the column at 57°C so as to obtain a fraction containing anserine and 7t-methylhistidine. This fraction 
was lyophilized to obtain a dried product. This dried product was analyzed by an amino acid analyzer for the contents 
of anserine and r.-methylhistidine. As a result, the contents of anserine and rc-methylhistidine were 56% and 8% re- 
spectively. 



Example 9. 

A concentrate of a cooked extract discharged from the production process of canned tuna was filtered through an 
ultrafiltration membrane having a cut-off molecular weight of 10000 to obtain a clear low-molecular weight fraction. 
The clear fraction was adjusted to pH 2.2, and passed through a column filled with MM81 type ionexchange resin 
(Beckmann) to adsorb anserine and carnosine. Next, 0.4N sodium cilrate solution was passed through the column to 
obtain a fraction containing anserine and carnosine. The fraction was lyophilized. The lyophilizate was subjected to 
an amino acid analysis. As a result the lyophilizate contained 41% anserine and 12% carnosine. 

Example 10. 

Lactose 50 parts, sucrose 39.8 parts, tragacanth gum 5 parts, and peppermint 0.2 parts were mixed, and to the 
mixture were added anserine 5 parts, cupric chloride 0.002 parts and distilled water 3.5 parts, and the whole was 
thoroughly kneaded. Next, the kneaded product was put on a glass plate on which starch has been scattered, and was 
extended with a rolling bar so that the sheet of the kneaded product has thickness of about 5 mm. The sheet was 
shaped by stamping and dried to obtain troches. 

Example 11. 



To wheat flour 1 00 parts were added carnosine 2 parts, manganese chloride 0.001 parts, sucrose 4 parts, salt 1 . 1 
parts, skim milk 2 pans, yeast powder 3 parts, yeast food 0.8 parts and water 67.2 parts, and the whole was kneaded, 
and further fat 5 parts was added thereon, and the whole was thoroughly kneaded. The kneaded dough was subjected 
to a primary fermentation at 28°C for 90 minutes. Next, punching was carried out, and the dough was subjected to a 
secondary fermentation al 28°C, for 20 minutes, the mass was molded and baked at 1 90°C for 30 minutes. The prop- 
erties of the baked bread was compared with that produced without adding anserine. As a result, there is no difference 
of the flavor and texture therebetween. 
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Example 12. 

To pork 80 parts were added anserine 1 parts, it-methylhistidine 1 parts, cupric chloride 0.001 parts, sodium nitrite 
0.02 parts, salt 2 parts, sodium pyrophosphate 0.3 parts, sodium ascorbate 0.06 parts and sucrose 1 parts and, after 
s the meat was salted at 10°C for 72 hours, seasonings and spices were added thereon. The meat was cut to prepare 
kneaded meat. The kneaded meat was packed to a casing, and sausages were produced according to a conventional 
procedure. The sausage was subjected to a sensory test. As a result, the sausage thus produced was not different 
from that produced without adding anserine and 7r-methylhistidine in their color, texture and flavor. 

io Example 13. 

Granules were produced according to the following recipe using synthetic anserine. 



Anserine 


0.2g 


Cupric chloride 


0.02 mg 


Lactose 


0.34g 


Cornstarch 


0.45g 


Hydroxypropylmethyl cellulose 


0.01 g 



Example 14. 

To vitamin C 20g. ferrous sulfate 10g, granued sugar 40g, and an equal amount mixture of cornstarch and lactose 
30g, was added 50g of an extract obtained in Example Q, and the whole was mixed. The mixture was divided 1 00 equal 
25 portions which were then packed in sacks. As a result, 100 packs of stick-shaped functional food weighting 1.5g and 
having hematopoietic function were produced. . 

Claims 

30 

1. A hemopoietic function stimulating agent comprising at least one imidazole compound selected from the group 
consisting of anserine, balenine, n-methylhistidine and T-methylhistidine. 

A food or beverage having a hemopoietic function stimulating action comprising at least one imidazole compound 
selected from the group consisting of anserine, balenine, 7t-methylhistidine and T-methylhistidine, or an extract 
containing the imidazole compound as a main component. 

A food or beverage having hemopoietic function stimulating action, according to claim 2, comprising 50 mg to 5 
g/day of at least one imidazole compound selected from the group consisting of anserine, balenine, n-methylhis- 
lidine and x-methylhislidine. 

A process for production of a food or beverage having hemopoietic function stimulating action, characterized by 
adding at least one imidazole compound selected from the group consisting of anserine, balenine, ic-methylhistidine 
and T-methylhistidine, or an extract containing the imidazole compound as a main component to a food or beverage 
substantially not containing anserine, balenine, n-methylhistidine and T-methylhistidine. 

A preventing or alleviating agent for medical symptoms caused by the decrease of the number of erythrocytes, 
comprising at least one imidazole compound selected from the group consisting of anserine, carnosine, balenine, 
homocarnosine, n-methylhistidine and T-methylhistidine. 

Foods or beverages having an action to prevent or alleviate medical symptoms caused by the decrease of the 
number of erythrocytes, comprising at least one imidazole compound selected from the group consisting of anser- 
ine, carnosine, balenine, homocarnosine, 7i-methylhistidine and T-methylhistidine, or an extract containing the imi- 
dazole compound as a main component. 

Foods or beverages according to claim 1, wherein the medical symptoms caused by the decrease of the number 
of erythrocytes is anemia by repression of hemopoietic function or loss of blood. 
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8. Use of anserine, balenine, n-methylhistidine or i-methylhistidine in the preparation of a medicament for the treat- 
ment of illness consequent upon disorder of the hemopoietic function. 

9. Use according to claim 8 in which the illness is agranulocytosis, leukopenia, erythropenia, anemia, pancytopenia, 
5 thrombocytopenia or blood loss. 

10. Use of anserine, carnosine, balesine, homocarnosine, rc-methylhistidine or x-methylhistidine in the preparation of 
a medicament for the treatment of illness consequent upon a decrease in the number of erythrocytes. 

to 11. Use according to claim 10 in which the illness is an anemia. 
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